The place where you live and self-rated health in a large urban area O lugar onde se vive e a autoavaliação da saúde em um grande centro urbano El lugar donde se vive y la autopercepción de la salud en un gran centro urbano 
Introduction
Health should be understood in its physical, psychological and social dimensions. There are various strategies used to measure health. One important measure is the individual's own evaluation of his or her health 1 . Self-rated health is a global assessment of one's current state of health; it has been used in public health since the 1970s as it has been shown to be associated with morbidity and mortality 2 .
By asking: In general, how would you rate your health? -a question which most people can answer -it is possible to obtain information on the overall health of people, capturing subjective aspects that cannot be measured using health parameters considered objective 2, 3, 4 .
The great advantage of this simple question lies in the fact that it is a strong predictor of morbidity and mortality, even when one controls for chronic diseases, functional limitations, age, and other individual factors 5, 6, 7, 8 .
Self-rated health is associated with individual and contextual variables 9 . A number of studies report an association between self-rated health and the neighborhood's physical and social environment 10, 11, 12 . Conceptually, the neighborhood should be understood in its physical and social dimensions as a place where people live and interact socially 13, 14 . There are different strategies to characterize a neighborhood, such as using administrative units, systematic social observation, or a geographic information system 14, 15, 16 . As used in this study, the individual's perception about the neighborhood is an alternative method that has the advantage of capturing information about particular attributes such as social cohesion, that are impossible to obtain with objective data 16, 17 .
The way the physical and social environment is peceived is associated with self-rated health, regardless of individual and contextual measures 18, 19 . Poortinga et al. 20 suggest that one's perception of their neighborhood has a mediating role on the association between an economically disadvantaged environment and poor selfrated health.
Few studies have been conducted in lowand middle-income countries that investigate the association between one's perception of the neighborhood and self-rated health. Using a representative sample of adults in the city of Belo Horizonte, Minas Gerais State, Brazil, the aim of this study was to determine and quantify the association between self-rated health and how the neighborhood's physical and social environment are perceived. Data collection was conducted in two of Belo Horizonte's nine public health districts, Barreiro and Oeste. Each has a population of about 250,000 inhabitants that is highly heterogeneous with regard to several demographic, socioeconomic and health indicators 21 .
Methodology
The two health districts studied were subdivided into strata according to the health vulnerability index (HVI), a composite indicator developed by the Belo Horizonte Municipal Health Department as a summary measure which captures the inequalities in the epidemiological profile of distinct social groups within the census tracts, taking in account components such as sanitation, housing, education, income, and health 22 .
The sample was proportionally distributed across four strata defined by the HVI. Within each stratum, selection was carried out by a threestage probability sampling. In the first stage, 150 census tracts with different probabilities and a sample size proportional to the population of all tracts in the stratum were selected. In the second stage, 7,942 households were randomly selected from households registered in the Belo Horizonte city database. Finally, one adult resident (18 years or older) and one adolescent resident (11-17 years) were randomly selected from each household. Further details can be found in Camargos et al. 23 and Célio et al. 24 .
A total of 4,048 adults answered the faceto-face questionnaire conducted by trained interviewers. The questionnaire was comprised of six modules: household, sociodemographic, mobility, social determinants, health, and habits and behaviors.
The BH Health Study study was approved by the Ethics Research Committee of the Federal University of Minas Gerais (opinions ETCI 017/07 and ETCI 253/006). Participants were informed about the study's objectives and signed an informed consent form.
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Variables
• Response variable Self-rated health was evaluated using the question: "In general, how would you rate your health?, with responses chosen from a five-category scale: "very good", "good", "fair", "poor", "very poor". In this study, the responses were consolidated into three categories: very good/good (the reference category), fair, and poor/very poor.
• Explanatory variables
The variables chosen for this study were divided in the following modules: a) Demographic: age in years; sex; marital status: single, married/living together, divorced/separated, widow(er); schooling: no schooling; able to read/primary school equivalency; 1 st -4 th grades not completed; 1 st -4 th grades completed; 5 th -8 th grades not completed; 5 th -8 th grades completed; high school not completed; high school graduate/ technical school/attended university; university graduate; post-undergraduate studies; b) Socioeconomic: has private health insurance: yes/no; socioeconomic position score as detailed below; c) Lifestyle and behaviors: smoking: current smoker, former smoker, never smoked; consumption of fruits and vegetables: defined by eating at least one portion five days a week during the past 12 months: yes/no; d) Functional status: motor, visual or hearing limitation, difficulty or disability: yes/no. Pregnancy or temporary disability are not included; e) Health status: body mass index defined as weight (kg)/height (m²); chronic illness reported, as detailed below; f) Years residing in the household; g) Perception of the neighborhood, as detailed below.
For the socioeconomic position score the following 13 indicators were used: number of residents per bedroom; residence property title: rented, owned, borrowed, other. For the other indicators, responses were categorized as yes/ no: do you have a DVD, VCR; cable TV; microwave oven; washing machine; wash basin; motorcycle; newspaper and/or magazine subscription; computer; Internet access; car; and sleep-in maid/housekeeper.
The variable "self-reported chronic illnesses" considered the following diseases: hypertension, hypercholesterolemia, diabetes, asthma, arthritis, rheumatism, osteoporosis, arthrosis, chronic renal disease, depression, migraine, epilepsy, tuberculosis, cancer, heart disease, chronic disease of the lung (bronchitis, emphysema), chronic digestive disease (ulcer/ gastritis), mental illnesses (schizophrenia/psychosis/anxiety disorder/bipolar disorder/OCD/ panic disorders/anorexia/ bulimia). For the purposes of analysis, the variable was consolidated into three categories: no chronic illness; 1 to 2, and 3 or more.
Neighborhood perception scales created by Friche et al. 17 were used to evaluate the physical and social environment. The neighborhood perception scales were constructed with the same database as this study and adapted to the individual level. Of the ten scales (Figure 1 ), aesthetic aspects, violence, physical disorder, social disorder, quality of services, and mobility had a statistically significant association with selfrated health; the number of items included in the scales ranged from 4 to 8 (see the Statistical Analysis and Results sections for further detail).
Statistical analysis
The scales for the perception of the physical and social environment developed by Friche et al. 17 at the census tract level were adapted for the individual level. The scores of the scales were estimated through principal components analysis (PCA); they ranged from 0 to 2.81. Lower scores reflected a worse perception of neighborhood characteristics, while higher scores were associated with a better perception. Four of the scales -participation, social cohesion, neighborhood problems and safety -were not considered due to a low intraclass correlation coefficient (ICC) 17 . Cronbach's alpha value was used to assess the internal consistency of each scale, and showed a good to moderate consistency: the lowest Cronbach's alpha was 0.51 and the highest, 0.83 17 .
The socioeconomic position score, also estimated by the principal components analysis, ranged between 0 and 3.39, and was later divided into quintiles. The higher the score, the better the socioeconomic position of the individual.
To assess the effect of the explanatory variables on self-rated health, ordered logistic regression, also known as proportional odds model, was used 25 . This regression model was selected because of the continuous nature of the original response variable, which had been grouped into ordinal categories, and assumed the proportional odds among these different categories 25 . The proportional odds assumption was assessed by means of the approximate likelihood-ratio test for ordinal response models proposed by Wolfe & Gould 26 . The variables that presented a p-value ≤ 0.20 in the univariate analysis were included in the multivariate analysis. The sampling design 
AESTHETIC ASPECT SAFETY
Your neighborhood: 1. Has garbage and trash on the streets and sidewalks; 2. Is pleasant for children; 3. Is pleasant for youth and adolescents; 4. Has trees that make the environment pleasant.
In your neighborhood: 1. You feel safe when walking at night; 2. Violence is a problem.
QUALITY OF SERVICES PHYSICAL DISORDER
In your neighborhood, how do you rate the: 17 . was specified in the analysis using the Stata survey prefix command svy.
The magnitude of the association was estimated by the odds ratio (OR) and its 95% confidence interval (95%CI). The adequacy of the final model was verified by the likelihood-ratio test.
All statistical analyses were performed using version 12.0 of the Stata statistical software package (StataCorp LP, College Station, USA).
Results
A total of 4,048 adults participated in the study. Well over half (59%) were women. Subjects ranged in age from 18 to 95 years (median: 43; Q1: 30 and Q3: 56). Just over half (53.2%) were married or living together. In terms of schooling, 2.6% never attended school; 10.9% had a undergraduate/graduate degree. Most (57.7%) had never smoked. The presence of at least one chronic illness was reported by 62.5%, and only 12.4% of the interviewees reported having a motor, visual or hearing disability (Table 1) .
In terms of self-rated health, 65.7% considered their health very good/good, 27.8% fair, and 6.5% poor/very poor.
Among the subjects who reported having good/very good health, 45.8% were in the higher (4 th and 5 th ) socioeconomic position score quintiles. For those who reported their health as very poor/ poor, 53.8% were in the lower (1 st and 2 nd ) socioeconomic position score quintiles.
The number of items included in the neighborhood perception scales ranged between 4 and 8. The lowest score was 0.00 and 2.81 the highest (Table 2 ). It was assumed that losses in each scale were at random. Table 3 presents the results of the univariate analysis. All sociodemographic, economic, and health status variables were significantly associated with self-rated health. For instance, the OR for the variable sex was 1.38 (95%CI: 1.16-1.64), which indicates that women have a 38% higher chance of reporting worse self-rated health than men.
Four perception scales of the physical and social environment had a statistically significant association with self-rated health: aesthetic quality, mobility, violence, and social disorder.
In the final model, after adjustment for potential confounding variables (Table 4) To better understand how to interpret Table  4 , let's examine Aesthetic Aspects as an example. Subjects who rated their own health as fair or poor/very poor when compared to those who rated their health as very good/good had a 20% greater chance of perceiving negative aesthetic aspects in their neighborhood.
Discussion
Our findings suggest that self-rated health is a complex multidimensional phenomenon tied up with one's perceptions about the place where he or she lives. Both the physical attributes of the neighborhood -which encompass aesthetics, the quality of services, and physical disorderand social attributes including violence, ease of mobility, and social disorder are associated with better or worse self-reported health, even when various potentially confounding individual level variables are taken into consideration.
By using the perception scales to gauge their neighborhood, it became evident that aspects of the physical and social environment impact self-rated health. The advantage of the neighborhood perception approach is that it captures information on particular features of the physical and social environment that cannot be obtained from the usual sources 16, 17 . There are, however, disadvantages; it can be more expensive, more time-consuming to conduct, and introduces the possibility of information bias 16, 17 .
A positive perception of the physical and social environment is associated with better self-rated health, regardless of contextual and socioeconomic measures of the neighborhood and of the residents 19 . Several mechanisms could explain this association: the perception of the physical and social environment may serve as mediator between socioeconomic position and self-rated health 16 . A poor perception of the physical and social environment may interfere with physical and psychological well being, triggering mechanisms that adversely affect one's health 19 . Finally, a favorable perception of the physical and social environment influences the adoption of healthy practices and behavior, such as physical activity, which have a positive impact on health 19 . The scale which concerns the aesthetic aspect had higher scores when the individual's perception is positive about the green areas of their neighborhood, the lack of garbage or trash and pleasant places for children and youth. The quality of services scale had higher scores the better the individual evaluated the availability and efficiency of local public services. Both scales were positively associated with better self-rated health. Cummins et al. 27 , when analyzing survey data from England and Scotland, reported that health is likely to be affected if the physical and social environment are perceived as being of low quality, as they limit the practice of physical activities, such as walking, sports, leisure, and increase stress due to insecurity. Wen et al. 28 , in a study conducted in Cook County, Illinois, USA, also found that the perception of a neighborhood's physical and social characteristics and services as being of good quality is associated with better self-rated health, even when controlling for individual characteristics. The effect of the perception of one's neighborhood is partially explained by psychosocial factors, such as loneliness, depression, stress and hostility 28 .
The mobility scale, which reflects the perception of the interviewee about ease of walking within the neighborhood, was associated with better self-rated health. It is plausible that a physical and social environment that encourages people's mobility, acting as a facilitator for the interaction among individuals and regular physical activity, has beneficial effects on health. Boclin et al. 29 , when estimating the association among the contextual variables of neighborhoods in Rio de Janeiro and physical and leisure activities found that physical and leisure activities were more frequent among residents of neighborhoods with higher human development indices (HDI). In Sweden, Jong et al. 30 report that the perception of better quality of green areas in the neighborhood was positively associated with three indicators of well being: regular physical activity, satisfaction with the neighborhood, and self-rated health.
The physical and social disorder scales were associated with self-rated health. Physical disorder is related to the deterioration of urban landscape, reflected by the presence of graffiti, vacant lots and vandalism. Social disorder relates to a behavior seen on the streets that is considered as a threat, such as prostitution, or use or sale of illicit drugs. The more individuals rated their perception of physical and social disorder as minimal, the better they self-rated their health.
It is possible that such an association comes from different mechanisms, causing health adverse effects, such as limited social relations, insecurity, difficulties of access to local services, and chronic stress. Hale et al. 31 report that the perception of physical and social disorder, the presence of noise, dirt and crimes was associated with poor self-report health in adults in Texas, USA, even when controlling for lifestyle and sociodemographic characteristics. The authors suggest that the association they found is partially mediated by the poor quality of sleep 31 . A study conducted in Los Angeles, California, USA, found that the association between higher neighborhood disorder scores and worse self-rated health is explained by the perception of danger and poor social cohesion in the neighborhood 32 .
With regards to the violence scale, our results should be taken with caution, as the 95%CI we found was borderline (0.74-1.00). A possible explanation is that the scale used considered more severe types of violence, such as deaths by firearms, robberies, sexual abuse, and physical assault against women and children. It should be noted that by incorporating into the final model the variables that indicate the presence of chronic illnesses and disabilities, the OR lost statistical significance. More studies are necessary to better understand these results. A longitudinal study with adolescents in the United States reported that cumulative exposure to violence (witnessing armed violence, the threat of aggression, bullying, perception of insecurity, being a direct victim) was associated with a higher risk of poor self-rated health 33 . Subjects exposed to violence were 4.6 times more likely (95%CI: 3.06-6.99) to self-report poor health, after controlling for demographic characteristics and family income 33 .
Some limitations should be mentioned. Other hierarchical levels of analysis were not considered. Contextual level variables about the places where people live and work were not included. This implies a limited understanding of the determinants of the illnesses in the individual and in populations, as context directly affects the individuals and their choices 34, 35, 36 . Another limitation of the study is that its cross-sectional nature does not permit temporality to be addressed. Given that the use of subjective measures of the physical and social environment that may not correspond to objective aspects, such as the use of systematic social observation, information bias is possible. One additional limitation is that biological measures to characterize morbidities and to evaluate health were not available.
There are a number of advantages to this study. The sample included a large number of subjects: 4,048 adults that are representative of the population who lives in two of the nine public health districts of a large urban center located in a highly complex metropolitan area. In the planning of the study, several measures were taken to prevent possible biases; these included reliability assessments of the instruments used, the adoption of standardized procedures and equipment, exhaustive training of the field personnel, in addition to intense activities in the community to encourage participation in the study. These measures helped to insure the quality of the information collected and the internal validity of the study.
Finally, in our study, the perception of particular neighborhood attributes was associated with self-rated health, even considering different individual attributes. Even though the mechanisms responsible for these associations are not firmly established, the results indicate that public and health policies should include interventions that address the physical and social environment in addition to policies that focus on individuals.
This study highlights the need for more studies that address hierarchical levels other than the individual. Even though the magnitude the contextual effect on self-rated health is relatively smaller when compared to individual factors, its approach is still an important strategy to mitigate health inequalities. Compared to interventions centered on individuals, the development and implementation of prevention programs that focus on places/neighborhoods can impact the life of many people simultaneously and for longer periods of time 20, 37 . 
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